instance [7, 19] .
Assume the disk is rotating with angular velocity and the fluid with angular velocity at infinity s~;
the ratio s of these quantities is an essential parameter.
In a cylindric coordinate system (r, This was shown by van Karman in 1921, c.f.
Schlichting [15] . The boundary conditons are: If the velocity at the disk is normalized to unity then the fluid at infinity is supposed to rotate with velocity s. If I sl -+ ~ it is preferable to use o = I/s. So, we obtain an alternative system by posing that the fluid is rotating with an angular velocity at infinity 0~ and at the disk with o~: 
A FIRST APPROACH
The contributions of Dijkstra and Zandbergen to the solution of this one disk problem are significant [7, 19] . Since they were also very interested in accurate solutions near the critical point 0 = 0cr, as to increase the understanding about the behaviour of the fluid, they asked me whether it might be profitable to apply the facilities of an algebra system on a variant of eq. (2.2). One can easily derive from these equations that, for 1 a 2, holds
Ql(~)d~}.
x Eq. (2.4) then serves to start an iterative process.
At a first glance, such a "simple" request seems to be an appropriate tool to extend the number of Since storage and time requirements were too excessive, a more detailed analysis of the structure of the coefficients H 1 was necessary. As conjectured by Zandbergen, they ought to consist of finite sums of exponential functions, with predictable arguments, multiplied by polynomials of finite degree.
We summarize the essentials of our analysis, confirming this conjecture [16] . It is easily verified that
Hence some of the exponentials of the second set are missing in H2, some others in H2, i.e. the corresponding polynomial coefficients[arevanishing.
These simple observations allow two essential conclusions:
I. The integration introduces rational arithmetic.
A canonical representation of the Gaussian rationals requires "some" overhead in computing time but is necessary to avoid unwanted expression swell. These conclusions are alarming, but can eventually be compensated by the apparent fact that some of the polynomials Pl,k,m are vanishing.
Let us now complete the outline of the proof, which is constructive, i.e. it suggests how to design an algorithm to obtain the characteristic quantities.
It is almost obvious that the structure of zl(x), Zi(X) and I(zl(x) ) is similar. Hence 1.0000000000 
The maximal number of coefficients of these np/ complete dense polynomials is:
The maximal number of polynomials u, also completely dense, requested for an Fl(X), is mpl = nPl + 1; the corresponding number of coefficients is mcl = ncl+£.
SO we require a total number of TP L polynomials and
Notice that (4. Table 2 shows some figures Table 2 The equations (4.7), ..., (4.10) describe upperbounds. The experiments showed that certain polynomials always vanish.
Pl,l,l+l ~ 
Notice that AI is an upperbound, A21 gives minimal requirements when E = 0 and A22 reflects a fixed amound of storage.
As stated before some of the polynomials vanish.
This does not affect A22, as long as we have not a proof for this phenomenon. A22 can also be con- be the number of K (= 1000) words for an integerlength of n words. I simply wanted to know how discomfortable basic facilities can be for this type of practical problems. Now I agree, but let me return to this question in section 6.
A REDUCE-model
A natural question is -before starting to try to improve the algorithm -if the difficulties are essentially system independent or not, i. Table 4 How realistic are these figures? Table 3 shows, when using alternative (b), that To conclude with, an illustrative example of this might be the progress made in the c&iculation of zeros of unvariatepolynomials.
Verbaeten [18] , for instance, when analyzing the SAC-i subsystem for computing the real zeros of univariate polynomials with integer coefficients, discovered that over 90% of the total time was spent in interval refinement. Part of his improvements were based on approximation of rational numbers to govern the growth of numberlengths.
Collins too, did similar and other experiments.
[4].
